Retinal development in humans: the roles of differential growth rates, cell migration and naturally occurring cell death.
The distribution of ganglion cells throughout the retinal ganglion cell layer is non-uniform in adult mammals. This paper reviews some of our data describing the development of retinal ganglion cell topography in the human fetus. Results indicated that early in the fetal period the distribution of cells in the ganglion cell layer is almost uniform, but by the end of gestation there is a gradient in cell density of about 10:1 (central:peripheral). Peripheral retina grows more rapidly than the central retina prior to about 23 weeks gestation, but this differential growth rate apparently has little effect on the development of a centro-peripheral density gradient. The gradient appears between about 18 and 30 weeks gestation, and during this period there appears to be a greater rate of cell death in the ganglion cell layer of the peripheral retina. Cell density at the developing fovea is less than the perifoveal cell density at all ages, suggesting that ganglion cells migrate from foveal into perifoveal regions throughout the fetal period.